however, was suppressed in the presence of neutralizing anti-M-CSF antibodies. In addition to phenotype analysis, the secretory repertoire of rhM-CSF cultured monocytes was analyzed in comparison to serum cultured monocytes which further characterized them to be immature cells, i.e., low release of maturation-associated products such as a-2-macroglobulin, neopterin, fibronectin, and TNF-a, but high lL-6 secretion, an attribute of blood monocytes. We conclude that for monocyte survival in vitro the presence of endogenous M-CSF and possibly other autocrine factors elicited by cell adherence are required for the induction of macrophage maturation; however, yet undefined additional factor(s) are necessary. They are present in serum and may act in conjunction with M-CSF but are distinct from all known cytokines. Our in vitro system may be useful in the screening and discovery of these serum factor(s).
INTRODUCTION
The aim of this study was to investigate the effect of adherence and whether the differentiationinducing capacity of serum could be replaced by any of the various cytokines to induce terminal differentiation of elutriation-purified human blood MO. We used a culture system as described elsewhere [7] where this differentiation step is followed by the expression of maturationassociated antigens (e. 
MATERIALS AND METHODS MO Isolation and Culture

Analysis of Secretory Products in Culture Supernatants
Statistical Methods
The statistical significance of the data obtained was analyzed by the Wilcoxon's rank-sum test; a P value of less than 0.05 was considered significant. It was a consistent observation in repeated experiments that differentiation was more rapid and MAX expression higher when serum was added on day 2 or 3 as compared with cultures where serum was added from the beginning (Fig. 2) . This is at present not understood and might be suggestive of priming events induced during the lag phase. When MO were cultured in suspension on hydrophobic teflon foils, however, MO died in serum-free medium and needed serum or defined cytokines for better survival (Fig. 3) (Fig. 4) . This anti-M-CSF effect could be abrogated by the addition of 500 ng/ml rhM-CSF (not shown in detail).
None of the other cytokines tested (rh!L-la, -1 , rhlL-3, rh!L-4, rhIL-6, rhG-CSF, rhIFN-a, rh!FN-y, rhTNF-a) either alone or in combination induced MAC maturation in serum-free cultures at doses of 0.5 to 500 ng/ml as measured by the expression of maturation-associated MAX. 1 antigens (Fig. 5) . They also did not enhance MAC recovery from teflon cultures in 2% serum produced large amounts.
In contrast, secretion of IL-6 was lower in mature MO-derived MAC whereas MO cultured in rhM-CSF produced still large amounts of IL-6 which was comparable to the secretion of IL-6 by peripheral blood MO (Table  I) . 
DISCUSSION
MAC in vitro is
ACKNOWLEDGMENTS
The excellent technical assistance of A. Rehm is gratefully acknowledged.
